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© Sealing 



© A sealing device for location between at least 
two connected together components of a re- 
duced pressure material handling system is 
formed of resilient material and extends, in use, 
between areas of relatively high and low press- 
ure. The device has a shape which, in cross- 
section, indudes an enlarged head portion (57) 
integrally connected to a relatively narrow neck 
portion (59). The head portion is positioned, in 
use, remote from the relatively low pressure 
area. 
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This invention relates to sealing devices and in 
particular to sealing devices for use with mat rial han- 
dling systems, more particularly pneumatic deliv ry 
systems operating at reduced pressure. 

According to the present invention there is provid- 
ed a sealing device for location between at least two 
connected together components of a reduced pres- 
sure material handling system, the device being 
formed of resilient material and extending, in use, be- 
tween areas of relatively high and low pressure, the 
device having a shape which, in cross-section, in- 
cludes an enlarged head portion integrally connected 
to a relatively narrow neck portion, the head portion 
being positioned, in use, remote from the relatively 
iow pressure area. 

Preferably the device includes, integrally con- 
nected to the neck portion and remote from the head 
portion, a relatively enlarged shoulder portion. 

In one embodiment of the present invention, a 
sealing device is for sealing between two connected 
together components of a reduced pressure material 
handling system and the device is, in cross-section, 
of solid construction having an enlarged head portion 
connected to a relatively narrow neck portion, the lat- 
ter being in turn connected to a somewhat enlarged 
shoulder portion. 

In a second embodiment in accordance with the 
present invention, a sealing device is for location be- 
tween three connected together components of a re- 
duced pressure material handling system, the device 
in this case including the head and neck portions and 
further including a slot, extending from that end of the 
device remote from the head portion to a position 
within the head portion. This slot will, in use, accom- 
modate the edge of one of the three components of 
the material handling system. 

Preferably in any device in accordance with the 
present invention, the head portion is, when sealing 
cross-section, of circular shape except where it ex- 
tends into the neck portion. In use, the sealing device 
will be located between two flanges of components 
being connected together, the flanges being shaped 
to accommodate the enlarged head portion of the 
sealing device. 

The present invention will now be described, by 
way of examples only, and with reference to the ac- 
companying drawings, in which:- 

- Figure 1 is a diagramatic representation of a re- 
duced pressure material handling system in- 
corporating sealing devices in accordance with 
the present invention; 

- Figure 2 is a further view, mainly in vertical sec- 
tion, of a vacuum hopper loading device form- 
ing part f the system of Figure 1 ; 

- Figure 2A sh ws a further vacuum hopper 
loader for use in a system such as that shown 
in Figure 1; 

- Figure 3 sh ws a first embodiment of a sealing 



device in accordance with th pres nt inv n- 
ti n, shown forming part of the loading d vice 
of Figure 2; and 
- Figure 4 shows a second embodiment of a 
5 sealing device in accordance with the present 

invention, again forming part of the loading de- 
vice of Figure 2. 
Referring to Figure 1 of the accompanying draw- 
ing a reduced pressure or vacuum material handling 
10 system includes a feed hopper 1 into which material 
to be conveyed is tipped from bags and transported 
through pipe 2 to a vacuum hopper loader 3 within 
which a vacuum is created by vacuum pump 7. Pump 
7 is connected to hopper loader 3 by means of an air 
15 line and via vent valve 6, secondary filter 5 and va- 
cuum select valve 4. 

When it is required to convey material, the va- 
cuum select valve 4 is opened and vent valve 6 dosed 
creating a suction in the pipe 2 at the base of the feed 
20 hopper 1 . Material and air are drawn into the vacuum 
hopper loader 3 until the level of material is just below 
the material entry point indicated at 2A. At this point, 
the vacuum select valve 4 closes and vent valve 6 
opens, allowing air to be drawn from atmosphere and 
25 through the vacuum pump, which runs continuously. 
Vacuum hopper loader 3 is shown in more detail 
in Figure 2 and is in fact shown with an extra section 
9 located between the top 11 a tower conical mo 
qg0U8SM 15. A discharge flap 17 forming part of a 
30 valve 19 atthe base of conical section 15of theloader 
3 is now opened and the material falls by gravity to the 
point of use. Flap valve 1 9 is then dosed and the cyde 
repeated, if required, to refill vacuum hopper loader 
3. 

35 Referring now to Figure 2A of the accompanying 
drawings a vacuum hopper loader 21 is similar to that 
shown as 3 in Figure 2 except that the upper cylindri- 
cal member 9 is omitted. Located between top cover 
23 and upper conical section 25 is a filter arrange- 

40 ment 27 induding filter cloth 29. An air motor 30 is op- 
erated when bottom flap valve 32 is open and the ma- 
terial is being discharged. Air motor 10 causes vibra- 
tion of the filter thereby dearing it of materials adher- 
ing to it 

45 It can be seen that the vacuum hopper loaders 3 
and 21 of Figures 2 and 2A respectively indude con- 
nected together sections, the connecting positions 
being indicated generally at 41, 43 and 45 for the load- 
er of Figure 2 and at 47 and 49 for the loader of Figure 

50 2A. At the connection position 43 of Figure 2, two 
loader sections are joined together and at each of the 
other connection positions of the loaders of Figures 
2 and 2A, three sections are joined together. 

Sh wn in Figure 3 is an enlarged view of the con- 

55 necti n positi n b tween cylindrical section 9 and 
cor** *ggjm&of the loader of Figure 2. it can be 
seen that each of secti ns 9 and 13 is provided with 
a shaped flange 51, 53 respectively. Between these 
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flanges is located a resilient annular sealing device 
55. Sealing device 55 may be formed of a relatively 
soft rubber or oth r suitable material. It is shaped so 
that, in cross-section, it has an enlarged head portion 
57 and a relatively narrow neck portion 59 as well as 
a somewhat enlarged shoulder region 61 , the latter 
being in fluid contact with the inside of the loader 3 
which, in use, is subject to relatively low pressures. 
Enlarged head portion 57 lies between correspond- 
ingly curved portions of flanges 51 and 53 with its out- 
er extremity in fluid communication with the outside 
of the loader 3 at atmospheric pressure. A ring clamp 
63 is used to squeeze together flanges 51 and 53 
about sealing device 55. 

Referring now to Figure 4 of the accompanying 
drawings, there is shown the sealing connection 41 
between three components of the loader 3, namely, 
top cover 11, cylindrical section 9 and filter support 
71, from which filter devices 73 are suspended. Ac- 
cordingly at this sealing connection three compo- 
nents of the loader are sealingly connected together. 
The sealing device 75 in accordance with the present 
invention is again formed of soft rubber and has, in 
section, an enlarged head portion 77, a relatively long 
neck portion 79, (compared with the length of neck 
portion 59 in the device shown in Figure 3) and a 
somewhat enlarged end shoulder portion 81. Extend- 
ing from the centre of the end shoulder portion 81 in 
a direction towards and terminating at a central pos- 
ition within head portion 75 is a slot within which is lo- 
cated the edge 83 of filter support 71 . As in the case 
of the sealing connection of Figure 3, a ring damp 85 
squeezes together the shaped flanges 87 and 89 of 
circular section 9 and top cover 11 of the loader. Seal- 
ing device 75 is thereby squeezed onto edge 83 of fil- 
ter support 71 so that all three components of loader 
3 are sealingly held together. 

It should be appreciated that the novel shape of 
a sealing device in accordance with the present in- 
vention enables the sealing device to be used in a sit- 
uation where there is a substantial reduction In pres- 
sure within the material handling system. The en- 
larged head portion of the sealing device together 
with the small gap between the various metal compo- 
nents being connected together, prevent the seal 
from being drawn into the vacuum hopper loader by 
the reduced pressure inside it Vacuum levels of up to 
80% vacuum create very high compression loads on 
the seal. For example, a vacuum hopper loader of di- 
ameter 80cm will have a compression load of 4 tonnes 
on the seal with 80% vacuum. A seal device in accor- 
dance with the present invention, having a relatively 
long radial width, that is to say length of rubber be- 
tw ntheareaoflowpressur and atmospheric pres- 
sur , p rmits a relatively soft rubber seal to be used 
without excesslv compression stresses. 

A s aling device in accordance with the pres nt 
inv nti n is particularly useful for th food and phar- 



maceutical market where material handling hoppers 
are manufactured with smooth and crevice-free inter- 
nal surfaces. It will be appreciated from Figur s 3 and 
4 that sealing devices in accordance with the present 

5 invention have compatible smooth and crevice-free 
internal surfaces. 

In general, material handling systems, in which 
sealing devices of the present invention may be used, 
include systems used in the plastics, food and phar- 

10 maceutica! industries for conveying relatively small 
quantities of powdered or granular material from a 
material feeding point, for example, from bags or 
drums to a point of use. Atypical example might be a 
system for feeding material to a tablet press or to a 

15 blending processor. A component to such a system, 
such as the vacuum hopper loaders described above, 
may be formed of sections which may be formed of 
sections which are easily connected together and 
easily disassembled, at least partly due to the use of 

20 sealing devices in accordance with the present inven- 
tion. 



Claims 

25 

1 . A sealing device for location between at least two 
connected together components of a reduced 
pressure material handling system, the device 
being formed of resilient material and extending, 

30 in use, between areas of relatively high and low 

pressure, the device having a shape which, in 
cross-section, includes an enlarged head portion 
integrally connected to a relatively narrow neck 
portion, the head portion being positioned, in 
35 use, remote from the relatively low pressure area. 

2. A device according to Claim 1 in which the device 
includes, integrally connected to the neck portion 
and remote from the head portion, a relatively en- 

40 larged shoulder portion. 

3. A sealing device according to Claim 1 or Claim 2 
in which the device is for sealing between two 
connected together components of a reduced 

45 pressure material handling system and the de- 
vice is, in cross- section, a solid construction hav- 
ing an enlarged head portion connected to a rel- 
atively narrow neck portion, the latter being in 
turn connected to a somewhat enlarged shoulder 

so portion. 

4. A sealing device according to Claim 1 or Claim 2 
which is for location between three connected to- 
gether comp n nts of a reduced pressure mate- 

55 rial handling system, the d vice including a slot, 
extending from that end of the device remote 
from th head porti n to a position within the 
head portion. 
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5. A reduced pressure material handling system in- 
cluding a sealing device according to any of the 
preceding claims. 
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